Hairy cell leukemia (HCL) is a rare lymphoproliferative disorder characterized by an indolent course, progressive pancytopenia, splenomegaly, and infiltration of abnormal B-cells with hairy projections and unique immunophenotypic features [1] [2] [3] . Very recently, the acquired V600E mutation of the BRAF gene has been described as a molecular marker for classic HCL (HCLc), and this mutation was not detected in variant HCL (HCLv) and other B-cell neoplasms [4] . However, the degree to which the BRAF V600E mutation can be detected varies according to the detection methods used, types of specimen, or the cell percentages in specimens [5] [6] [7] . We describe a case of HCLc with BRAF V600E mutation, which showed discrepant results between bone marrow aspirate and bone marrow biopsy specimens.
/L. Physical examination and computed tomography showed splenomegaly and absence of lymphadenopathy. Her peripheral blood smear showed normocytic normochromic anemia and severe leukopenia characterized by both neutropenia and marked monocytopenia.
Although it was quite difficult to aspirate the bone marrow, we could confirm the presence of hairy cells on one of the aspirate smears, and abnormal lymphoid cells with inconspicuous nucleoli, frayed cytoplasm, and hairy cytoplasmic projections constituted about 82 .7% of all nucleated cells (Fig. 1A) . In the bone marrow biopsy section, bone marrow space was packed with abnormal lymphoid cells with abundant cytoplasm, showing a diffuse solid infiltration pattern (Fig. 1B) . Reticulin-stained samples showed diffuse and dense coarse bundles of collagen with extensive intersections (Fig. 1C) . The cytochemical stain for tartrate-resistant acid phosphatase (TRAP) on touch-print slide could not be interpreted because of poor specimen quality and low percentage of abnormal cells. Immunohistochemically, CD20 (strong) and CD25 were positive (Fig. 1D) ; CD3 was negative, and kappa and lambda stains showed nonspecific positivity. In flow cytometry analysis, abnormal lymphoid cells were detected in the monocytic region and they were positive for CD11c (strong), CD19, CD20 (strong), HLA-DR, cytoplasmic CD79a, and CD2; and negative for CD3, cytoplasmic CD3, CD5, CD7, CD10, CD13, CD14, CD33, CD34, CD56, and myeloperoxidase (Fig. 2) . Chromosome analysis showed a normal karyotype.
The BRAF V600E mutation analysis was performed using a mutation-specific real-time PCR kit (Real Q BRAF V600E detection kit; BioSewoom Inc., Seoul, Korea) and showed discrepant results among the specimens. The BRAF V600E mutation was not detected in the bone marrow aspirates, whereas it was detected in both right and left bone marrow biopsy specimens. The BRAF V600E mutation in the biopsy specimens was confirmed by direct sequencing. The patient was diagnosed as hav- HCLc is a distinct disease characterized by an indolent course and the presence of small mature B lymphoid cells with abundant cytoplasm and hairy projections, involving peripheral blood, bone marrow, and splenic red pulp [8] . The differential diagnosis of HCLc includes chronic lymphocytic leukemia/small lymphocytic lymphoma, prolymphocytic lymphoma, splenic marginal zone lymphoma, and HCLv [3, 8] . The typical phenotype of HCLc is co-expression of CD20, CD22, and CD11c; HCLc also shows expression of CD103 and CD25. CD5 expression is almost always negative in HCLc [3, 9] . Until recently, the genetic alterations underlying HCLc remained obscure. The scarcity of leukemic cells available for analysis because of pancytopenia and the very low proliferative index increased the difficulty level of molecular characterization of HCLc [4] .
BRAF mutations activate the MEK-ERK pathway, leading to enhanced cell proliferation, cell survival, and neoplastic transformation [10, 11] , and have emerged as an important biological marker for various human cancers, including papillary thyroid carcinoma and cutaneous malignant melanoma [5] . While over 70 BRAF mutations have been identified, V600E is predominant in many types of cancers. Very recently, the BRAF V600E mutation was reported in all cases of HCLc, but not in other B-cell neoplasms [4] . Subsequent studies confirmed this finding, re- porting that all cases of HCLc examined carried BRAF V600E mutations and that mutations other than V600E were not observed [12] [13] [14] . However, Xi et al. [15] reported that 21% of HCLc lack this mutation. For detection of BRAF mutation, the use of a highly sensitive and specific method is essential, and the results can differ depending on the detection method used [5] . In the study by Tiacci et al. [4] , the BRAF V600E mutation was detected by direct sequencing after Ficoll density gradient-enriched magnetic-activated cell sorting, and subsequent studies used more sensitive assays such as high-resolution melting [13] , allele-specific realtime PCR [7] , and pyrosequencing [6] . In the present study, we used a BRAF V600E-specific real-time PCR method that has been widely used for patients with papillary thyroid carcinoma and has shown higher sensitivity than dual priming oligonucleotide-based multiplex PCR [16, 17] . In addition to assay sensitivity, the type of specimen used should be considered in the detection of the BRAF V600E mutation in HCLc. Previous studies used various specimen types, including peripheral bloods, bone marrow biopsy specimens, and bone marrow aspirates [4, 6, 7, 12, 15, 18] .
Bone marrow fibrosis is one of the typical findings in HCLc and often generates suboptimal aspirate specimens containing few malignant cells despite the extensive involvement observed during the biopsy [13] . In the present case, extensive reticulin fibrosis made bone marrow aspiration very difficult. The aspirate specimens for flow cytometry and molecular studies contained few hairy cells. The BRAF V600E mutation was first analyzed in bone marrow aspirates along with the other diagnostic tests, but it was not detected in these specimens. Because the diagnosis of HCLc was straightforward in this case, except for the negative finding for BRAF V600E mutation, we searched for BRAF V600E mutation again by using both right and left biopsy specimens; this time, we were able to detect it. The present case underscores that severe reticulin fibrosis of HCLc may generate discrepant results of BRAF V600E mutation in different types of specimens and may mislead diagnosis. Thus, the diagnostic interpretation of this new molecular marker in HCLc cases with extensive reticulin fibrosis warrants caution. Immunophenotyping of bone marrow aspirate shows abnormal lymphoid cells positive for CD19, CD20, and CD11c and negative for CD5 and CD10. HLA-DR, cytoplasmic CD79a, and CD2 were also positive, and other T-lymphoid (CD7, CD3, and cCD3) and myeloid markers (CD13, CD33, myeloperoxidase and CD14) were negative (not shown).
